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Referenssiarvon maarittaminen pakettikytkentaiseen tiedonsiirtoverk- 
koon yhteydessa olevan vastaanottimen AGC-ohjausta varten 

Nyt esilla oleva keksinto kohdistuu oheisen patenttivaatimuksen 1 joh- 
danto-osan mukaiseen menetelmaan. Keksinto kohdistuu oheisen 
patenttivaatimuksen 24 johdanto-osan mukaiseen la'rtteistoon. 

Langattomalla tiedonsurtojarjestelmalla tarkoitetaan yleisesti tiedon- 
siirtojarjestelmaa, joka mahdollistaa langattoman tiedonsiirtoyhteyden 
langattoman viestimen (MS, Mobile Station) ja jarjestelman kiinteiden 
osien valilla langattoman viestimen kayttajan liikkuessa jarjestelman 
toiminta-alueella. Tyypillinen jan'estelma on yleinen maanpaallinen 
matkaviestinverkko PLMN (Public Land Mobile Network). Valtaosa 
langattomista tiedonsiirtojarjestelmista kuuluu ns. toisen sukupolven 
matkaviestinjarjestelmiin, joista esimerkkina mainittakoon laajaiti tun- 
nettu piirikytkentainen (Circuit switched) GSM-matkaviestinjarjestelma 
(Global System for Mobile Telecommunications). Nyt esilla oleva kek- 
sinto soveltuu erityisesti kehitteilla oleviin matkaviestinjarjestelmiin. 
Esimerkkina tallaisesta matkaviestinjarjestelmasta kaytetaan tassa se- 
lostuksessa GPRS-jarjestelmaa (General Packet Radio Service), jonka 
kehitys on talla hetkella kaynniss§. On selvaa, etta keksintoa voidaan 
soveltaa myOs muihin pakettijarjestelmiin perustuviin, kuten GPRS- 
jarjestelma, tal sita hyddyntaviin jarjestelmiin (UMTS, Universal Mobile 
Telecommunication System). 

Nykyaikaisissa solukkoverkkoon perustuvissa yleisissa matkaviestin- 
verkoissa jarjestelma koostuu tunnetusti useista jarjestelmaa 
kayttavista matkaviestimista (MS, Mobile Station), kuten 
matkapuhelimista, ja kiinteasta tukiasemajarjestelmasta (BSS, Base 
Station Subsystem). Tama tukiasemajdrjestelma kasittaa tavallisesti 
useita tukiasemia (BTS, Base Transceiver Station), jotka ovat 
jakautuneet maantieteelliselle alueelle ja kukin tukiasema palvelee 
solua, joka kasittaa ainakin osan tasta maantieteellisesta aJueesta. 

Esimerkiksi GSM-jan'estelmassa tiedonsiirtolaitteiden, kuten matkavies- 
timen ja tukiaseman valinen tiedonsiirto tapahtuu loogisilla 
radiokanavilla. GSM-jarjestelmaan perustuva pakettivalitteinen eli 
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pakettikytkentainen (Packet Switched) GSM GPRS-jarjestelma tehos- 
taa tiedonsiirtoa, silla samaa loogista radiokanavaa voivat kayttaa 
useat eri matkaviestintilaajat. Tiedonsiirtoa tapahtuu vain tarvittaessa 
eika looginen radiokanava ole varattuna vain yhden matkaviestimen ja 

5 tukiaseman valista tiedonsiirtoa varten. Jarjestelmassa vallitsee matka- 
viestimen ja GPRS-jarjestelman valilla ns. virtuaalinen tiedonsiirtoyh- 
teys. Jarjestelman toiminnallinen ymparisto on sinansa tunnettu ja 
maaritelty laajasti ETSI-standardeissa, joten tarkempi selostaminen ei 
ole tarpeen. GPRS-palveluiden kayttamiseksi MS suorittaa ensin verk- 

10 koon sisaankirjautumisen (GPRS attach). Sisaankirjautuminen muo- 
dostaa loogisen linkin langattoman viestimen ja GPRS-runkoverkon 
tukisolmun SGSN (Serving GPRS Support Node) valille. 

Tiedonsiirtoverkon hairioton tolminta ja kaytettavissa olevien resurssien 
15 tehokas hyodyntaminen on mahdollista vain, mikall esimerkiksi 
tukiasemien lahetyksessa tehotasoja kaytetaan mahdollisimman 
optimaalisella tasolla. Taman lisaksi asetetaan jatkuvasti vaatimuksia 
matkaviestimen omalie tehonkulutukselle. 

20 GPRS-jarjestelman perusideana on kayttaa pakettikytkentaista resurs- 
sien varausta, jolloin resursseja varataan, esim. looginen radiokanava, 
kun dataa ja informaatiota on tarpeen lahettaa ja vastaanottaa. Talloin 
kaytettavissa olevien resurssien kaytto on optimortavissa 
mahdollisimman tehokkaaksi esim. piirikytkettyyn GSM-tekniikkaan 

25 verrattuna. GPRS on suunniteltu tukemaan sovelluksia, jotka 
hyddyntayat epajatkuvaa tiedonsiirtoa, joka sisaltaa ajoittain suuriakin 
tietomaaria. GPRS-jarjestelmassa kanavien varaus on joustavaa, ja 
kutakin langatonta viestinta varten voidaan varata kanavan 1-8 
aikajaksoa e!i aikavalia (Time Slot) yhden TDMA-kehyksen (TDMA 

30 frame) puittelssa, ts. 1 - 8 fyysista kanavaa. TDMA-termilla (Time 
Division Multiple Access) viitataan sinansa tunnettuun 
radiotaajuuskanavan jakamiseen aikatasossa perakkaisiin 
aikajaksoihin. Samoja resursseja voidaan jakaa usealle aktiiviselle 
matkaviestimelle. U-tiedonsiirto (uplink eli tiedonsiirto matkaviestimelta 

35 tukiasemalle) ja D-tiedonsiirto (downlink eli tiedonsiirto tukiasemalta 
matkaviestimelle) on varattavissa erikseen eri kayttajille. Kussakin 
aikavalissa lahetetaan informaatiopaketti aarellisen kestoisena 
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radiotaajuisena purskeena (Burst), joka muodostuu joukosta 
moduloituja bitteja. Aikavaleja kaytetaan paaasiassa ohjauskanavina 
(CCH, Control channel) ja liikennekanavina (TCH, Traffic channel). 
Liikennekanavilla siirretaan lahinna puhetta ja dataa ja ohjauskanavilla 

5 suoritetaan merkinantoa BTS:n ja MS:n valilla. Eras looginen 
ohjauskanava on BCCH (Broadcast Control Channel), jolla valitetaan 
yleislahetyksena yksityiskohtalsta tiedonsiirtoverkkoon tai soluun 
liittyvaa Informaatiolta. Esimerkiksi tietoja kyseisen solun ja viereisen 
solun kayttamista taajuukslsta seka ymparoivista soluista, 

10 taajuushyppelysta (Frequency hopping), kanavakombinaatioista 
(Channel combination) ja kutsukanavista (Paging group). 

Huomattavin GPRS-jarjestelman ero piirikytkettyyn GSM-jarjestelmaan 
on pakettiperustalnen tiedonsiirto. Solukkojarjestelmaan perustuvaa 

15 GPRS-jarjestelman pakettitiedonsiirtoon on allokoitu fyysinen kanava, 
ns. PDCH-kanava (Packet Data Channel). PDCH-kanavan sisaltamat 
loogiset kanavat (esim. PDTCH/D, Downlink Packet Data Traffic 
Channel) on koottu kehysrakenteeseen (Multiframe), joka kasittaa 
toistuvasti lahetettavat 52 TDMA-kehysta (20), jotka on jaettu 

20 (PDCH/F, Full rate PDCH-kanava) edelleen 12 perattaiseen lohkoon 
(Radio Block), joista kukin kasittaa nelja kehysta (TDMA FRAME), seka 
neljaan ylimaaraiseen kehykseen (IDLE FRAME). Lohkot 10 (BLOCK) 
on jarjestyksessa nimitetty lohkoiksi B0 - B11 kuvan 1 mukaisesti. 
Kuvassa 1 on ylimaaraiset kehykset lisaksi ilmaistu merkinnalla X. D- 

25 tiedonsiirrossa naita voidaan kayttaa signalointiin. 

Lohkot 10 jakaantuvat kuvan 2 tarkemmin seuraaviin osiin: MAC- 
otsikko (Medium Access Control Header), RLC-datalohko (Radio Link 
Control Data Block) tai RLC/MAC-ohjauslohko (RLC/MAC Control 

30 Block) ja BCS-lohko (Block Check Sequence). RLC-datalohko sisaltaa 
RLC-otsikon (RLC-Header) ja RLC-datan (RLC Data). MAC-otsikko 
kasittaa myos USF-kentan (Uplink State Flag). LLC-, RLC- ja MAC- 
termeilla viitataan kaytetyn sinansa tunnetun OSI-mallin (Open 
Structured Interface) mukaisen protokollarakenteen eri tasoihin 

35 (Protocol layers), jotka on selostettu tarkemmin ETSI-standardispe- 
sifikaatioissa. 
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Monikayttoa varten (Multiple access) D-tiedonsiirrossa datan 
otsikkotiedoissa kaytetaan TFI-tunnistetta (Temporary Flow Identifier). 
Kukin RLC-otsikko kasittaa TFI-tunnisteen, jota kaytetaan osoittamaan 
ne lohkot, jotka on osoitettu tietylle, halutulle matkaviestimelle MS. 
5 GPRS-jarjestelman mukaisesti kaikki viestimet MS, jotka odottavat 
niille lahetettavaa dataa niille yhteisesti varatulta kanavalta, 
vastaanottavat kaikki lohkot RLC-lohkoineen, tulkitsevat saadun 
informaation seka TFI-tunnisteen ja valitsevat niille osoltetut lohkot. 

10 Kanavan varauksessa, tiedonsiirron alussa MS:lle ilmaistaan ne 
maaratyt lohkot, joiden aikana lahettaminen ja vastaanottaminen on 
mahdollista. Yhteys muodostetaan joko matkaviestimen lahettaman 
PCR-viestin (Packet Channel Request) avulla, jolla se pyytaa re- 
sursseja tukiasemalta PRACH-kanavalla (Packet Random Access 

15 Channel), tai tukiaseman lahettaman PPR-viestin (Packet Paging 
Request) avulla. Varatut resurssit tiedonsiirtoa varten ilmaistaan esi- 
merkiksi PUA- tai PDA-viestin avulla (Packet Uplink Assignment, 
Packet Downlink Assignment), jotka sisaltavat mm. listan kaytettavista 
PDCH-kanavista, kaytettavan USF-kentan arvon ja maaratyn yksilolli- 

20 sen TFI:n (Temporary Flow Indicator), joka liitetaan kuhunkin tiedon- 
siirrossa kaytettyyn RLC-lohkoon. GPRS-jarjestelmassa matkavies- 
timien on jatkuvasti oltava valmiina pakettimuotoista tiedonsiirtoa (TBF, 
Temporary Block Flow) varten, jolloin niiden on nopeasti siirryttava ns. 
lepotilasta (Idle Mode) ns. siirtotilaan (Packet Transfer Mode). 

25 

Digitaalisissa TDMA-jarjestelmissa, kuten GSM-jarjestelmassa, matka- 
viestin mittaa jatkuvasti palvelevan tukiaseman ja viereisten tukiase- 
mien radiokanavien signaalien voimakkuutta, seka lahettaa 
mittausraportin tukiasemalle. Matkaviestimen tekemat mittaukset ovat 
30 tyypillisesti ja sinansa tunnetulla tavalla liittyneet D-tiedonsiirrossa 
kaytetyn tehon ohjaukseen (Power control), solun vallntaan (Cell 
reselection) tai solun vaihtamiseen (Handover). Tehon ohjauksella 
tarkortetaan esimerkiksi sita lahetystehoa, jota BTS kayttaa 
radiosignaalin lahettamiseksi MSrlle. 

35 

Tunnetun tekniikan mukaisesti MS yllapitaa tietoja kaytetyn BCCH- 
radiokanavan vastaanotetusta signaalin voimakkuudesta keskiarvon 


ipunut : 5/ 3/ 1 18:33; 03 2888282 -> PATREK ASIAKASPALVELU ; Slvu S 

05/0 3 01 18 :34 FAX 03 2886262 TAMPEREEN PATENT -* PRJL ©006 


PP^ 


5 

avulla. Tata tietoa ja laskettua C-parametria (Normalisoitu Rx-taso) 
kaytetaan hyvaksi solun uudelleenvalintaan liittyvissa paatoksissa. 
Signaalin voimakkuus m'rtataan dBm-yksikoissa. Keskiarvottaminen 
perustuu vahintaan viiteen, tavallisesti kuuteen, radiokanavasta 

5 otettuun naytteeseen yhden multiframe-rakenteen (52 TDMA-kehysta) 
aikana. Tehonsaadon saannot, mittaus, C-arvon laskenta ja 
tehonsaadon A- ja B-moodit, joita selostetaan seuraavassa, on kuvattu 
myos tarkemmin esimerkiksi ETSI-spesifikaatiossa (European 
Telecommunications Standards Institute) 3GPP TS 05.08 V8.6.0 

10 (2000-09), erityisesti kappaleessa: 10.2. RF Power Control, johon 
tassa yhteydessa viitataan. Esilla oleva keksinto ARR-parametrin 
laskemiseksi hyodyntaa naita samoja vastaanotetun signaalin tason, 
Rx-tason naytteita SS n (Received signal level, Rx-level). 

15 Matkaviestimissa eraana tunnettuna tekniikkana kaytetaan 
vastaanottimen vahvistuksen ohjaukseen ns. AGC-menetelmaa 
(Automatic Gain Control), jonka tehtavana on seurata vaikutuksia, joita 
MS:n liikkuminen ja ymparisto aiheuttaa mm. radioaaltoon monitie- 
etenemisen yhteydessa. Nalsta mainittakoon mm. heijastukset, 

20 taajuusriippuvat haipymat ja vaimenemiset seka erilaiset hitaat ja 
nopeat muutokset. Signaalin tasot vaihtuvat myos BTS:n tehonsaadon 
seurauksena D-tiedonsiirrossa. Keksinnossa AGC:n toiminta perustuu 
puolestaan vastaanotetun signaalin Rx-tasojen seurantaan, kun MS 
vastaanottaa PDTCH-kanavalla. Seka PDTCH- etta BCCH-kanavaa 

25 seurataan. MS:n on kyettava seuraamaan vastaanotetun downlink- 
signaalin muutoksia, jotta se kykenisi tulkitsemaan lohkon informaation, 
esim. TFI-tiedot, jotta MS paattelisi onko lohko osoitettu sille 
vastaanotettavaksi. Vastaanotetun analogisen RF-signaalin 
vahvistuksen taso pyritaan asettamaan ennen AD-muunnosta 

30 (Analog/Digital) ja MS:n vastaanottimelle sisaansyottoa varten 
sopivalle referenssltasolle. Vastaanottimen dynaaminen alue on 
tyypillisesti maaritelty rajoittumaan tietyn referenssitason yla- (15dB) ja 
alapuolelle (20dB). Kehysten tehoero voi olla jopa 30 dB. 

35 GPRS-jarjestelman ETSI/3GPP-spesifikaation saantojen mukaisesti D- 
tiedonsiirrossa vakiotehonsaatoa kaytetaan PDCH-kanavilla, joita 
kaytetaan esimerkiksi PBCCH- ja PCCCH-ohJauskanavina. PCCCH:n 
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teho voi olla alhaisempi kuin BCCH-kanavalla (Broadcast Control 
Channel), jolloin erotus (Pb) ilmoitetaan PBCCH-kanavalla. PTCCH/D- 
kanavalla (Packet Transfer Control Channel) kaytetaan samaa tehoa 
kuin PBCCH-kanavalla, tal sen puuttuessa samaa tehoa kuin BCCH- 
5 kanavalla. Talloln PCCCH tulee olla allokoituna eri taajuudelle kuin 
BCCH, koska BCCH-taajuudella on aina vakioteho. Muiden PDCH- 
kanavlen lohkolssa voidaan kayttaa D-tiedonsiirrossa tehonohjausta 
(Power Control). Teho on sama yhden radiolohkon (Radio Block) 
purskeiden (4 kpl) aikana. 

10 

PDCH-lohkojen tehonohjaukseen on tunnetusti kaytossa kaksi eri 
ohjausmoodia: A-moodi (Mode A), seka B-moodi (Mode B) vain 
kiinteaa allokointia kaytettaessa (Fixed allocation). A-moodissa BTS:n 
ulostulotehon vaihtelua on rajoitettu kun taas B-moodissa BTS:n koko 

15 ulostulotehon vaihtelualue on kaytossa. Kaytetty moodi ilmaistaan 
MS:lle resurssien varauksen yhteydessa (ns. Assignment-viesti). 
Kummassakin moodissa kaytetaan ns. PO-parametria, joka ilmaisee 
tehonvShennyksen (Power Reduction) verrattuna BCCH-kanavaan, 
jonka kantoaalto on jatkuvasti seurattavissa. Myos parametri P0 

20 ilmoitetaan Assignment-viestissa. Kaytetty moodi ja P0:n arvo eivat 
muutu MS:n ollessa siirtotilassa (Packet transfer mode) ilman uusia 
Assignment-viesteja. 

Kussakin PDTCH/D-kanavan lohkossa on MAC-otsikossa PR-kentta 
25 (Power Reduction), joka ilmaisee kyseisen lohkon tehotason, mikali 
kaytossa ja tehonsaatoa kaytetaan. On olemassa kaksi PR-moodia. 
PR A-moodissa (oheinen taulukko 1) PR-arvo on laskettu perustuen 
BTS:n kayttamaan ulostulotehoon (Output power level), kun lohko on 
osoitettu tietylle vastaanottavalle MS:lle. P0:n arvo on maaratty kullekin 
30 MS:lle. 

PR-arvo lasketaan suhteessa kyseinen MS:n PO-arvoon. PR B- 
moodissa (oheinen taulukko 2) kaytetaan samaa tehotasoa kunkin 
lohkon osalta ja kaikkien matkaviestimien kanssa, jotka ovat samalla 
35 PDCH-kanavalla tiedonsiirrossa (TBF) BTS:n kanssa. P0 arvo kertoo 
PDCHrn ensimmaisen lohkon tehotason ja PR-arvo on laskettu 
suhteessa BCCH.n tasoon. 
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Bitit 

Tehon vahentyminen. A-moodi 

00 

0 - 2 db vahemman kuin BCCH-taso - P0 

0 1 

4 - 6 db vahemman kuin BCCH-taso - P0 j 

1 0 

8 -10 db vahemman kuin BCCH-taso - P0 

1 1 

Ei kavtossa (Not usable) 

Taulukko 1 

Bitit 

Tehon vahentyminen, PR B-moodi 

00 

0 - 6 db vahemman kuin BCCH-taso 

0 1 

8 - 1 4 db vahemman kuin BCCH-taso 

1 0 

16 -22 db vahemman kuin BCCH-taso 

1 1 

24 - 30 db vahemman kuin BCCH-taso 


5 

Taulukko 2 

GPRS-spesifikaatioiden mukaisesti siirtotilassa oleville matkaviestimille 
BTS lahettaa tietyin valiajoin (78 TDMA-kehysta) ainakin yhden 

10 referenssilohkon, joka on yhdenmukainen kaytetyn moodin kanssa. 
Referenssilohko lahetetaan myos silloin, kun tehonsaato ei ole 
kaytossa. Taman lisaksi, jos tehonsaatoa kaytetaan, PR A- ja PR B- 
moodissa kyseinen referenssilohko sisaltaa kayttokelpoisen PR- 
kentan. PR A-moodissa valideja, kayttdkelpoisia lohkoja ovat vain 

15 kyseiselle MS-.lle osoitetut lohkot validilla PR-arvolla, mutta PR B - 
moodissa lohkon ei tarvitse olla osoitettu kyseiselle MS:lle. 

PDTCH-konfiguraatiota varten, ts. tilanteessa, kun MS on GPRS- 
siirtotilassa, ei tunnetussa tekniikassa ole kuitenkaan maaritelty 
20 proseduuria, jolla referenssiarvo maariteta&n AGC-toimintoa varten. 
Nyt esilla olevan keksinnon tarkoituksena on esitella tama menetelma. 

i 

Keksinnon mukainen menetelma on esitetty itsenaisessa 
patenttivaatimuksessa 1. Keksinnon j mukainen laitteisto on esitetty 
25 Itsenaisessa patenttivaatimuksessa 24. 


i 
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Keksinnon edullisia suoritusmuotoja on esitetty epaitsenaisissa 
patenttivaatimuksissa. 

Keksinnon mukaisessa menetelmassa maaritetaan jatkuvasti 
5 referenssiarvoa, jota arvoa nimitetaan tassa selostuksessa para- 
metriksi AGC_REF_RXLEX (ARR-parametri), joka kuvaa siis vastaan- 
otetun signaalin tehotasoa, Rx-tasoa. ARR-parametrin perusteella 
voidaan AGC:ssa laskea vahvistukselle (Gain) uusia arvoja. 

10 Kun tehonsaato on kaytossa, niin PR A -moodissa on siis seurattava 
kyseiselle MS:lle osoitettuja lohkoja (joissa on PR-kenttfi 
ennaltamaaratyn tehotason ilmoitlamiseksi), koska muiden lohkojen 
tehotasot elvat anna oikeaa kuvaa vaihteluista (validi referenssilohko). 
PR B -moodissa puolestaan voidaan seurata kaikkia vastaanotettuja 

15 lohkoja (joissa on PR-kentta), jotka voivat olla osoitettuja kenelle 
tahansa (validi referenssilohko), silia tehotaso on sama. Kun 
tehonsaatoa ei kayteta, niin ei tarvltse rajoittua PR-kenttien seurantaan 
tai vain kyseiselle MS:lle osoltettujen (TFI) lohkojen seurantaan, silla. 
kaikki lohkot (validi referenssilohko) lahetetaan samalla ennaltamaa- 

20 ratylla tehotasolla. Keksinnon mukainen proseduuri soveltuu siten eri 
moodeille ja myos tapaukseen, jossa tehonsaato ei oie kaytossa. 

Keksinto perustuu seuraavassa esitettyihin seikkoihin. Riippuen D- 
tiedonsiirron ohjausmoodista, niiden lohkojen Rx-taso lasketaan, joita 

25 voidaan keksinnon mukaisesti kayttaa valideina AGC- 
referenssilohkoina. Tama patee myos tilanteeseen, jossa tehonsaatoa 
ei kayteta. Kun BTS kayttaa tehonsaatoa, niin validit lohkot maaritetaan 
lohkon PR-kenttien (ja tarvittaessa myos TFI-kenttien) perusteella. 
Kaikki oikein (virheettomasti) vastaanotetut lohkot voivat toimia 

30 valideina referenssilohkoina, kun BTS ei kayta D-tehonsaatoa. Ainakin 
PR, ja tarvittaessa myos TFI, vastaanotetaan oikein. Kayttamalla 
kaikkia mahdollisia valideja PDTCH-kantoaallon (Packet Data Traffic 
Channel) referenssilohkoja saadaan luotettavampi estimaatti kanto- 
aallon RSSI-tasosta (Received Signal Strength Indicator), jota 

35 kaytetaan edelleen oikean vahvistuksen (Gain) estimoinnissa. Vaihto- 
ehtoisesti, voitaisiin kayttaa esimerkiksi pelkastaan BCCH-kanavaa 
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PDTCH-kanavan Rx-tason arvioinnissa, mutta estimaattiin aiheutuisi 
virhetta, joka johtuu taajuusselektiivisesta haipymisesta (Fading). 

GPRS-jarjestelmassa ei etukateen kuitenkaan ole tiedossa sita, kuinka 
5 usein MS todella vastaanottaa valideja referenssilohkoja. Keksinnon 
mukaisesti naiden vastaanotettujen lohkojen Rx-tasojen arvoja 
keskiarvotetaan (ajan kuluessa), erityisesti kayttamalla pituudeltaan 
vaihtelevaa suodatinta. TallQin aikaperiodi, jota kaytetaan 
keskiarvottamiseen, pysyy oleellisen vakiona. Vaihtelevan pituuden 
10 suodatin mahdollistaa nopean adaptaation oikealle kantoaallon RSSl- 
tasolle tilanteissa, joissa RSSl-taso vaihtelee nopeasti. Muuttuva pituus 
on kaytossa myos siksi, etta vastaanotettujen referenssilohkojen maara 
ja vali ei ole etukateen tiedossa. 

15 PDTCH-tiedonsiirron aikana seurataan myos palvelevan BTS:n BCCH- 
kanavan kantoaallon tasoa. Kantoaaltoa valvotaan maaratyin valiajoin 
ja naytteita keskiarvotetaan ajan suhteen. Jos MS ei jostain syysta 
vastaanota valideja referenssilohkoja asetetun ajan (erityisesti 78 
TDMA-kehysta) kuluessa, niin BCCH-kantoaallon tasoa kaytetaan 

20 apuna PDTCH-kantoaaallon tason arvioinnissa AGC:ta varten. BCCH- 
kanavan kayttaminen lisareferenssina tukee AGC:n toimintaa erityisesti 
tilanteissa, joissa MS jostain syysta ei saa dekoodattua oikein BTS:n 
lahettamia lohkoja (ns. CRC-tarkistus) ja siten ei vastaanota tarpeeksi 
valideja referenssilohkoja. 

25 

Tunnetussa piirikytkentaisessa GSM-jarjestelmassa puolestaan 
liikennekanavien (TCH) AGC on voitu suorittaa yksikertaisemmilla 
algoritmeilla, koska esimerkiksi SACCH-kanavalla (Slow Associated 
Control Channel) ja SID-kehyksessa (Silence Indicator) on aina 

30 tiedonsiirtoa ja kehyksen numeron perusteella MS tietaa tarkemmin 
niiden ajankohdan, joten naiden kehysten purskeiden Rx-tasoa 
voidaan kayttaa AGC-algoritmin implementoinnissa. Kun MS:lle 
allokoidaan liikennekanava, niin siihen liittyy aina myos SACCH- 
kanava, jolla valitetaan kanavan ja tiedonsiirtoyhteyden yllapitoon 

35 liittyvaa tietoa. Purskeiden Rx-tasojen keskiarvotusta ajan suhteen 
kaytetaan, mutta vaihtelevan suodattimen pituudelle ei ole ollut 
tarvetta, koska vastaanotettujen referenssipurskeiden maara 
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ajanjakson kuluessa on ollut vakio. Sen sijaan GPRS:n 
liikennekanavien (PDTCH) referenssiarvojen laskentaan AGC:ta varten 
ei ole tunnettuja ratkaisuja. 

5 Keksintoa selostetaan viitaten samalla oheisiin piirustuksiin, joissa: 

kuva 1 esittaa tunnetun tekniikan mukaista kehysrakennetta, erityi- 
sesti GPRS-jarjestelman kehysrakennetta, ja 

10 kuva 2 esittaa tunnetun tekniikan mukaista lohkorakennetta, 
erityisesti GPRS-jarjestelman radiolohkon rakennetta. 

Tarkastellaan seuraavaksi BCCH-kanavan Rx-tason seurantaa 
(Tracing), jota suoritetaan molemmissa tehonohjauksen moodeissa (A- 
15 ja B-moodi). Rx-tasoa seurataan referenssi Rx-tason maarittamiseksi 
AGC.IIe. Palvelevan tukiaseman BCCH-kanavaa seurataan juoksevalla 
keskiaryolla (Running average), joka on kaavan (1) mukainen: 

(1 ) BCCH _RA_n = (\-<*)* ifiCCH _RA_n-T) + a* NEW _ BCCU _ SAMPLE , 

20 

jossa BCCH_RA_n on BCCH:n Rx-tason juokseva keskiarvo 
naytteiden jalkeen, joita on n kpl, a on laskettu kaavalla 1/MIN(n, 
BCCH_RA_FiLTJLEN), jossa MIN tarkoittaa pieninta vaihtoehtoa, ja 
NEW_BCCH_SAMPLE on BCCH.n Rx-tason nayte (Sample). Kaytetyt 

25 naytteet ovat samoja kuin esim. C-arvon laskennassa. Erona on 
kuitenkin laskennan ns. unohdustekija (Forgetting factor), ts. 
1/BCCH_RA_FILT_LEN, joka voidaan valita nyt vapaasti. C-arvon 
laskennassa tekija on verkon asettama. BCCH_RA_n laskenta 
aloitetaan/alustetaan, kun MS alkaa valmistella datan siirron aloitusta 

30 ja siirtyy DRX-tilasta ei-DRX -tilaan, ja pidetaan ylla niin kauan kuin 
MS on ei-DRX -tilassa. 

Tarkastellaan seuraavaksi Rx-tason seurantaa A-moodin 
tehonsaadossa, jolloin tavoitteena on maarittaa ARR-parametri, joka 
35 vastaa BTS:n lahetystehoa tasolla BCCH-P0. Verkon on lahetettava 
referenssilohko tietyin valiajoin (vahintaan kerran 78 TDMA- 
kehysjakson kuluessa). Normaalisti, MS:n vastaanottaessa lohkoja, 
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joiden Rx-tasoa voidaan kayttaa AGCita varten D-tehonsaadon 
saantojen mukaisesti, ARR-parametri lasketaan kayttaen kyseisten 
lohkojen Rx-tasojen juoksevaa keskiarvoa. PR-kentan avulla lohkojen 
BTS-lahetysteho tunnetaan ja referenssilohkojen mitatut Rx-tasot 

5 saadaan kuvattua (Mapping) vastaamaan lahetystehoa tasolla BCCH- 
PO. Keskiarvon laskentajakson ajallinen pituus pidetaan oleellisesti 
vakiona muuttamalla keskiarvon laskennan suodattimen pituutta, joka 
riippuu AGC-referenssilohkojen esiintymistiheydesta, joka on 
esimerkiksi 78 TDMA-kehysta. Jos MS ei jostain syysta vastaanota 

10 referenssilohkoja 78 TDMA-kehyksen aikana, niin ARR-parametrin 
arvoa mukautetaan tasolle BCCH_RA_n-P0. 

Seuraavaksi on esitetty tarkemmin A-moodin algoritmi. 

15 Keksinnon mukaisessa algoritmissa AGC:lle tarkoitettua referenssi Rx- 
tasoa seurataan PDTCH-konfiguraatiossa, ts. kun MS on GPRS- 
siirtotilassa. Vahvistus lasketaan seuraavaa alkavaa lohkojaksoa (78 
kehysta) varten, kun AGC_REFJRXLEV on ensin paivitetty algoritmia 
kayttaen. PR A -moodissa kaikki MS:lle osoitetut ja oikein 

20 vastaanotetut RLC-lohkot, joilla on validi PR-kentta, voidaan kayttaa 
referenssilohkoina. PR B -moodissa kaikki oikein vastaanotetut RLC- 
lohkot, joilla on validi PR-kentta, voidaan kayttaa referenssilohkoina. 
PDTCH-konfiguraation alussa arvolle AGC_REF_RXLEV annetaan 
arvo BCCH_RA_n-P0. 

25 

Algoritmissa kaytetty vakio REF_RXLEVJFIL T_LEN_A on suodattimen 
pituus juoksevan keskiarvon laskentaa varten A-moodissa. 
AGCJUPDA TEJINTERVAL on intervalli lohkoina, joka ilmaisee kuinka 
usein AGC_REF_RXLEV on paivitettava, jos MS ei ole vastaanottanut 

30 sille osoitettuja lohkoja. Nykyisin intervalli on 78 TDMA-kehysta eli 18 
radiolohkoa. Xja Vovat vakioita, joilla painotetaan tasoa BCCH_RA_n 
Rx-tason estimoinnissa, kun valideja referenssilohkoja ei ole 
vastaanotettu. Algoritmissa kaytetty muuttuja BLOCKS_RXLEVS__A on 
referenssilohkojen mitattu Rx-tason keskiarvo dBm-yksikoissa ja 

35 edellisen lohkojakson aikana seka kompensoituna PR-kentan tietojen 
perusteella, jotta se vastaisi tasoa BCCH-P0. Lohkon Rx-tasoa 
kompensoidaan lisaamalla siihen 1, 5, tai 9 dB riippuen PR-kentan 
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arvosta (00, 01, 10). Muuttujalla on validi arvo vain silloin, kun MS on 
vastaanottanut referenssilohkoja edellisen lohkoperiodin aikana. 
MAX_BLK_RXLEV on lohkon maksimi Rx-taso viimeisimman validin 
referenssilohkon jalkeen. RAjCNTR on laskuri juoksevan keskiarvon 
5 laskentaa varten, jonka alkuarvo on nolla. P0 on verkon antama P0- 
arvo (dB). PRE_AGC_UPDT_CNTR on laskin, joka ilmaisee kuinka 
monta lohkoa sltten edellinen arvo AGC_REF_RXLEV paivitettiin. 
Valiaikaisella muuttujalla a valitetaan unohdustekija juoksevan keskiar- 
von laskennalle. 

10 

Algoritmin pseudo-koodi on esitetty seuraavassa keksinnon 
yksityiskohtien J a toimintaperiaatteiden havainnolllstamiseksi. Algoritml 
suorltetaan kerran aina blokklperiodin loppupuolella, sen jalkeen, kun 
vastaanotetut lohkot on saatu dekoodattua. Huomautettakoon, etta 
15 selityksessa esitetyt pseudo-koodit liitetaan tarvittaessa 
kokonaisuudeksi ja siihen lisataan tarvittaessa pseudo-koodia, joka 
toteuttaa multa selityksen mukaisia toimintoja. IF-lohkossa tutkitaan 
ensin, onko edellisen lohkoperiodin aikana vastaanotettu referenssi- 
lohkoja AGC:ta varten (TRUE). 

20 

IF TRUE; 

RA_CNTR = MIN( RA_ CNTR + 1, 

AGC_REFJRXLEV_FILTJLEN_A); 

a = 1/RA_CNTR; 
25 AGC_REF_RXLEV = a * BLOCKS_RXLEV_A + (1 - a)* 

AGC_REF_RXLEV; 

PRE_AGC_UPDT_CNTR = 0; 
ELSE; 

PRE_AGC_UPDT_CNTR = PRE_AGC_UPDT_CNTR + 1; 
30 IF (RA_CNTR > AGC_REF_RXLEV_FILT_LEN / 

PRE_AGC_UPDT_CNTR); 

RA_CNTR = RAJCNTR - 1; 
ENDIF; 

IF (RA_CNTR > AGC_REF_RXLEV_FILT_LEN / 2); 
35 RA_CNTR = RA_CNTR - 2; 

ENDIF; 

IF (PRE_AGC_UPDT_CNTR = AGC_UPDATE_INTERVAL); 
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AGC_REF_RXLEV = (X ' (BCCH_RA_n - 

P0) + Y*AGC_REF_RXLEV)/(X + Y); 
PRE_AGC_UPDT_CNTR = 0; 
ENDIF; 
5 ENDIF; 

Tarkastellaan seuraavaksi Rx-tason seurantaa B-moodin 
tehonsaaddssa, jolloin MS on ensin asetettu odottamaan sille 
osoitettua RLC-lohkoa, jonka Rx-taso vastaa lahetykseen kaytettya 

10 tasoa BCCH-P0, ts. kaavan AGC_REF_RXLEV = BCCH_RA_n-PO 
mukaisesti. Taman jalkeen AGC_REF_RXLEV lasketaan juoksevana 
kesklarvona RLC-referenssilohkoista ja kayttaen pituudeltaan 
vaihtelevaa suodatinta juoksevan keskiarvon laskennassa. PR B- 
moodissa kaikki lohkot, joissa on PR-kentta, ovat valideja. PR A - 

15 moodissa vain lohkot, joissa on PR-kentta ja jotka on osoitettu 
kyseiselle MS:lle, ovat valideja. Kuten A-moodissa (PR B -moodi), 
muut kuin omat lohkot ovat kaytettavissa juoksevan keskiarvon 
laskentaan ja kuvaukseen. Ero lasketun ja todeilisen Rx-tason valilla 
voi olla pahimmillaan 6 dB ja siten kompensaatio on epatarkempi kuin 

20 A-moodissa. Erona A-moodiin on lisaksi se, etta ellei MS vastaanota 
referenssilohkoa ennaltamaaratyn 78 TDMA-kehyksen aikana, niin 
ARR p^jyitetaan kayttaen muutosta, joka tapahtui arvossa BCCH_RA 
ja viimeisimman vastaanotetun referenssilohkon jalkeen. 

25 Seuraavaksi on esitetty tarkemmin B-moodin algoritmi. 

Vahvistus lasketaan seuraavaa alkavaa lohkoperiodia varten sen 
jalkeen, kun AGCJREFJRXLEV on paivitetty kayttaen algoritmia. 
Kaikkia oikein vastaanotettuja ja MS:lle osoitettuja lohkoja, joilla on 
30 validi PR-kentta, voidaan kayttaa AGC:n referenssilohkoina. Ennen 
PDTCH-konfiguraation alkua arvolle AGC^_/?EF_RXLEV , annetaan arvo 
BCCH_RA_n-P0. 

Algoritmissa kaytetty vakio REF_RXLEV_FILT_LEN_B on suodattimen 
35 pituus juoksevan keskiarvon suodatusta (ts. unohdustekijan 
kaanteisarvo) ja sen laskentaa varten B-moodissa. Algoritmissa 
kaytetty muuttuja BLOCKS_RXLEVS_B on mitattu edellisen 
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blokkiperiodin referenssilohkojen Rx-tason keskiarvo dBm-yksikoissa, 
jolloin lohkot, jotka eivat ole osoitettu MS:lle, kompensoidaan kayttaen 
PR-arvoa, jos PR-arvo poikkeaa omasta PR-arvosta, joka oli kaytossa 
viimeksi. Talloin kompensoitu Rx-taso (dBm) saadaan vahentamalla 

5 PR-arvosta viimeisin oma PR-arvo, kertomalla tulos vakiolla 8 (dB), ja 
lisaamalla tulos Rx-tasoon. Vakio 8 saadaan kahden perakkaisen Rx- 
tason Pr-arvojen erosta. Periaatteena on, etta kompensointia ei tehda 
omille lohkoille eika niille vieraille lohkoille, joissa on sama PR-arvo 
kuin viimeisimmassa omassa lohkossa. Kompensointi tehdaan 

10 pelkastaan vieraille, eri PR-arvon omaaville lohkoille. Vieraiden 
lohkojen kaytto referenssina koskee pelkastaan PR B -moodia. ARR- 
arvon seuranta kuvataan vastaamaan omaa lahetysta, joka tulee 
jollakinin tasolla BCCH-X. PR B -moodissa kaikki lohkot, joissa on 
PR-kentta, ovat sopivia referensseiksi. PR A -moodissa vain MS:lle 

1 5 osoitetut Ga PR-kentan sisaltavat) lohkot ovat valideja.. 

Algoritmin pseudo-koodi on esitetty seuraavassa keksinnon 
yksityiskohtien havainnollistamiseksi. IF-lohkossa tutkitaan ensin, onko 
edellisen lohkoperiodin aikana vastaanotettu referenssilohkoja AGC:ta 
20 varten (TRUE). 

IF TRUE; 

RA_CNTR = MIN(RA_CNTR + 1, 

AGC_REF_RXLEV_FILT_LEN_B); 

25 a = 1 /RA_CNTR; 

AGC_REF_RXLEV = a * BLOCKS_RXLEV_B + (1-a)* 

AGC_REF_RXLEV; 

PRE_AGC_UPDT_CNTR = 0; 
LA$T_AGC_REF__LEVEL = AGC_REF_LEVEL; 
30 LAST_BCCH_RA = BCCH_RA_n 

ELSE; 

PRE_AGC_UPDT_CNTR = PRE_AGC_UPDT_CNTR + 1; 
IF (RA_CNTR > AGC_REF_RXLEV_FILT_LEN / 

PRE_AGC_ UPDT_CNTR); 

35 RA_CNTR=RA_ CNTR - 1; 

ENDIF; 

IF (RA_CNTR > AGC_REF_RXLEV_FILT_LEN /2); 


Saapunut : S/ 3/ 1 16:36; 03 2886262 -> PATREK ASIAKASPALVELU ; Sivu 16 

05/03 '01 18:38 FAX 03 2886262 ^fc, TAMPERE EN PATENT -» EM @016 


15 

RA_CNTR=RA_CNTR - 2; 
ENDIF; 

IF (PRE_AGC_UPOT_CNTR = AGC_UPDATE_INTERVAL); 
PRE_AGC_UPDT_CNTR = 0; 
5 AGC_REF_RXLEV = LAST_AGC_REF_RXLEV - 

LAST_BCCH_RA + BCCH_RA_n; 

ENDIF; 
ENDIF; 

10 Tarkastellaan seuraavaksi tilannetta, jossa BTS ei kayta tehonohjausta 
D-tiedonsiirrossa, siis A-moodi tai B-moodi ei ole kaytossa. 

BTS lahettaa talloin vakiotehotasolla BCCH-X, jossa X on tavallisesti 
Pb-arvo, mutta voi myos poiketa tasta. Ennen PDTCH-konfiguraation 

15 alkua arvolle AGC_REF_RXLEV annetaan siis arvo BCCH_RA_n-Pb. 
ARR-parametri lasketaan kayttaen juoksevaa keskiarvoa ja 
pituudeltaan vaihtelevaa suodatinta, kuten A- ja B-moodeissa. Mikali 
MS ei vastaanota referenssilohkoja periodin aikana, joka kasittaa 78 
TDMA-kehysta, niin AGC_REF_RXLEV paivrtetaan kayttaen virheelli- 

20 sen lohkon maksimi Rx-tasoa, joka on siis nayte keskiarvon 
laskennaile. 

Keksinnon mukaisessa algoritmissa AGCille tarkoitettua referenssi Rx- 
tasoa seurataan PDTCH-konfiguraatiossa. ts. kun MS on GPRS- 
25 siirtotilassa. Vahvistus lasketaan seuraavaa alkavaa lohkojaksoa 
varten, kun AGC_REF_RXLEV on ensin paivitetty algoritmia kayttaen. 
Kaikkia oikein vastaanotettuja lohkoja voidaan kSyttaa referenssi- 
lohkoina. 

30 Algoritmissa kaytetty vakio REF_RXLEV_FILT_LEN_C on suodattimen 
pituus juoksevan keskiarvon suodatusta varten. 
VERY_SMALL_RXLEV on hyvin pieni Rx-taso, esimerkiksi -120 dBm. 
Muuttuja BLOCKS _RXLEVSO on taulukkko, jossa on eri allokoiduilla 
aikavaleilla (max 8 kpl) vastaanotettujen lohkojen Rx-tasot (dBm- 

35 yksikoissa) riippumatta siita, vastaanotettiinko kyseinen lohko oikein. 
BLOCKS_RXLEVS_C -parametri on keskiarvo taulukon oikein 
koodattujen lohkojen (referenssilohkojen) Rx-tasosta. Muuttuja 
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ERRBL O CKSJMAXJRXL EV on Rx-tason keskiarvon maksimi (dBm) 
vastaanotetuille virheellisille lohkoille. PDCH.n alussa talle asetetaan 
arvo VERY_SMALL_RXLEV. 

5 Algoritmin pseudo-koodi on esitetty seuraavassa keksinnon 
yksityiskohtien havainnollistamiseksi. IF-lohkossa tutkitaan ensin, onko 
edellisen lohkoperiodin aikana vastaanotettu referenssilohkoja AGC:ta 
varten (TRUE). 

10 IF TRUE; 

RA_CNTR - MIN (RA_CNTR + 1, 

AGC_REF_RXLEV_FIL T_LEN_ C); 

a = 1 / RA_CNTR; 

AGC_REF_RXLEV = a * BLOCKS_RXLEVS_C + (1-a) * 
15 AGC_REF_RXLEV; 
PRE_AGC_UPDT_CNTR = 0; 

MAX_ERR_BLOCKS_RXLEV = VERY_SMALL_RXLEV; 
ELSE; 

PRE_AGC_UPDT_CNTR = PRE_AGC_UPDT_CNTR + 1; 
20. IF (RA„CNTR > AGC_REF_RXLEV_FILT_LEN / 

PRE_AGC_UPDT_CNTR ); 

RA_CNTR = RAJCNTR - 1; 
ENDIF 

IF (RA_CNTR > AGC_REF_RXLEV_FILT_LEN/2) 
25 RA_CNTR = RAjCNTR - 2; 

ENDIF; 

IF (ERR_BLOCKS_MAX_RXLEV < MAX(BLOCKS_RXLEV3Q)); 

ERR_BLOCKS_MAX_RXLEV = MAX(BLOCKS_RXLEVSQ); 
ENDIF 

30 IF (PRE_AGC_UPDT_CNTR = AGC_UPDATE_INTERVAL) 

RA_CNTR = MIN (RAJCNTR + 1, 

AGC_REF_RXLEV_FILT_LEN_C); 

a = 1/RA_CNTR; 

AGC_REF_RXLEV = a * MAX_ERR_BLOCKS_RXLEV + (1-a) * 
35 AGC_REF_RXLEV; 
PRE_AGC_UPDT_CNTR = 0; 

MAX_ERR_BLOCKS_RXLEV = VER YJSMA LL_ RXLE V; 
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ENDIF 
ENDIF 

Tarkastellaan seuraavassa leikkautumisen ohjausta (Clipping control), 

5 joka on tarpeen, jotta hyvin nopeisiin RX-tason muutoksiln voitaisiin 
reagoida A- ja B-moodeissa. Jos radiotien omlnaisuudet muuttuvat 
hyvin satunnaisesti siten, etta Rx-tasossa tapahtuu hyvin nopeita 
muutoksia, niin juoksevan referenssi Rx-tason seuranta ei ole riittavaa. 
Ohjaus maarittelee MS:n vahvistetun ja AD-muunnetun signaalin 

10 vastaanottoikkunan alemman ja ylemmin rajan, joiden valissa 
vastaanotettujen purskeiden RX-tasojen pitaisi olla, kun ne kuuluvat 
valideille lohkoille. Leikkautuminen tapahtuu, mikali yksittaisen 
purskeen slgnaalltaso ylittaa ylemman rajan ja kaanteinen 
leikkautuminen (Inverse clipping) tapahtuu, mikali kahden aikaisemman 

15 purskeen Rx-tason keskiarvo alittaa alemman rajan. Leikkautumisen 
jalkeen vahvistus korjataan valittomasti oikeaksi lohkon muiden 
purskeiden vastaanottamiseksi. Vahvistus voidaan sovittaa talla 
menetelmalla yhden tai useamman kerran lohkoperiodin aikana, 
tavallisesti kuitenkin vain kerran. Vahvistus sovitetaan vain kerran 

20 saman lohkoperiodin aikana. Sen jalkeen kun lohko (tai tohkot) on 
vastaanotettu ja dekoodattu, tarkistetaan onko purske (tai purskeet) 
valideja leikkautumisen ohjausta varten. Toisin sanoen onko lohko, 
joka aiheuttl leikkautumisen, MS:lle osoitettu lohko, ja onko se 
tehonsaatomoodien mukaan referensslksi kelpaava lohko. Mikali 

25 leikkautunut lohko on validi, niin ARR-parametri paivitetaan 
seuraavassa kuvattujen periaatteiden mukaisesti. 

Leikkausalgoritmin pseudo-koodi on esitetty seuraavassa. Algoritmi 
suoritetaan ennen edella kuvattuja algoritmeja tai ensimmaisen IF- 

30 osion aluksi. IF-lohkossa tutkitaan ensin, onko leikkautumista 
tapahtunut (TRUE). A-moodissa ja kun tehonsaato ei ole kaytossa, 
leikkautumisen ohjaukseen voidaan kayttaa kaikkia lohkoja, myds 
virheellisesti vastaanotettuja, mutta B-moodissa vain osoitettuja 
lohkoja. Kaanteisessa leikkausalgoritmissa voidaan kayttaa vain 

35 tehonsaatomoodien (sisaltaen myos vaihtoehdon, jossa ei 
tehonsaatoa) mukaan valideja AGC:n referenssilohkoja. ARR korjataan 
aina leikkautumisen tai kaanteisen leikkautumisen tapahduttua ko. 
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leikkautumisen ohjautumiseen kayvalle lohkolle. Vakion 
CLIP_CORRECTION_UP tai CL!P_CORRECTION_ DOWN arvo (dB) 
kertoo kuinka paljon ARR-arvoa korjataan, kun leikkautuminen ylos- tai 
alaspain tapahtuu. 

5 

IF TRUE; 

AGC_REF_RXLEV = AGC_REF_RXLEV + 

CLIP_CORRECTION_ UP; 

ENDIF; 

10 

Kaanteisen leikkautumisen sattuessa pseudokoodi on esitetty 
seuraavassa. Algoritmi suoritetaan ennen edella kuvattuja algoritmeja 
tai ensimmaisen IF-osion aluksi. IF-lohkossa tutkitaan ensin, onko 
leikkautumista tapahtunut (TRUE). 

15 

IF TRUE; 

A GCL REF_RXLEV = AGC_REF_RXLEV - 

CLIP_CORRECT!ON_DOWN; 

ENDIF; 

20 

GPRS-jarjestelmassa kanavien varaus on hyvin joustavaa, esimerkiksi 
kutakin langatonta viestinta MS varten voidaan allokoida kanavalla 1 - 
2 aikajaksoa eii aikavalia yhden TDMA-kehyksen puitteissa, eli samalla 
1-8 ioogista kanavaa. Talloin, ns. multislot-konfiguraatiossa, ja 

25 riippumatta tehonohjauksen moodista, vahvistus asetetaan samaksi 
kutakin allokoitua aikavalia kohden ja lohkon alussa iasketaan tarvitta- 
va vahvistus ARR-parametrista. Leikkautumisen sattuessa vahvistuk- 
set eri aikavaleja varten voivat erota siten toisistaan lopun lohkoperio- 
din aikana. Ennen seuraavan lohkon aikua vahvistus maaritetaan 

30 jalleen ARR-arvosta ja asetetaan samaksi kutakin aikavalia varten. 

Nyt esilla olevaa keksintoa ei ole rajoitettu ainoastaan edella 
esitettyihin suoritusmuotoihin, vaan sita voidaan muunnella oheisten 
patenttivaatimusten puitteissa. 

35 
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Patenttivaatim ukset: 

1. Menetelma referenssitason maarittamiseksi vastaanotettavan ja 
5 erityisesti voimakkuudeltaan vaihtelevan radiotaajuisen signaalin 
automaattista vahvistuksen saatoa varten, jossa menetelmassa 
vastaanotetaan signaalin loogisella pakettiliikennekanavalla radioloh- 
koja (10), jotka on lahetetty ennaltamaaratylla lahetysteholla ja kaytta- 
en ennaltamaarattya lahetystehon ohjaustapaa, tunnettu siita, etta 
10 maaritetaan jatkuvasti mainittua referenssitasoa oikein vastaanotettu- 
jen, ts. validien, radiolohkojen (10) perusteella, jolloin referenssitasoa 
korjataan kunkin validin radiolohkon vastaanotossa mitatun signaalin 
voimakkuuden perusteella. 

15 2. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta 
korjataan referenssitasoa laskien sen juoksevaa keskiarvoa ajan suh- 
teen. 

3. Patenttivaatimuksen 2 mukainen menetelma, tunnettu siita, etta 
20 lasketaan juoksevaa keskiarvoa kayttaen pituudeltaan vaihtelevaa 
suodatusta, joiloin aikajakso, jonka kuluessa keskiarvoa lasketaan, 
pidetaan sopivimmin vakiona rilppuen validien radiolohkojen 
esiintymistiheydesta. 

25 4. Patenttivaatimuksen 2 tai 3 mukainen menetelma, tunnettu siita, 
etta lasketaan juoksevaa keskiarvoa kayttaen unohdustekijana 
ennaltamaarattya validien radiolohkojen maaraa. 

5. Jonkin patenttivaatimuksen 1-4 mukainen menetelma, tunnettu 
30 siita, etta vastaanotetaan yleislahetyskanavan signaalia, joka on 
lahetetty ennaltamaaratylla vakiolahetysteholla, ja etta korjataan 
referenssitasoa taman signaalin vastaanotossa mitatun signaalin- 
voimakkuuden perusteella, mikali ennaltamaaratyn aikajakson 
kuluessa ei ole vastaanotettu valideja radiolohkoja. 

35 
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6. Patenttivaatimuksen 5 mukainen menetelma, tunnettu siita, etta 
lasketaan yleislahetyskanavan signaalin voimakkuuden juoksevaa 
keskiarvoa ajan suhteen. 

5 7. Patenttivaatimuksen 6 mukainen menetelma, tunnettu siita, etta 
lasketaan voimakkuuden juoksevaa keskiarvoa k&yttaen pituudeltaan 
vaihtelevaa suodatusta. 

8. Jonkin patenttivaatimuksen 5-7 mukainen menetelma, tunnettu 
10 siita, etta mainittu yleislahetyskanava on GPRS-verkon BCCH-kanava. 

9. Jonkin patenttivaatimuksen 5-8 mukainen menetelma, tunnettu 
siita, etta maaritetaan signaalinvoimakkuus kayttaen yleislahetys- 
kanavan signaalista otettuja naytteita. 

15 

10. Jonkin patenttivaatimuksen 1-5 mukainen menetelma, tunnettu 
siita, etta valitaan maaritykseen niita valideja radiolohkoja, joita 
vastaanotetaan ennaltamaaratyn aikajakson valein vastaanottajan ja 
tiedonsiirtoverkon synkronointia varten. 

20 

1 1 . Patenttivaatimuksen 5 tai 10 mukainen menetelma, tunnettu siita, 
etta mainittu aikajakso on GPRS-verkon 18 perakkaista radiolohkoa 
kasittava aikajakso. 

25 12. Jonkin patenttivaatimuksen 5-11 mukainen menetelma, tunnettu 
siita, etta kompensoidaan validin radiolohkon sisaltaman lahetys- 
tehoinformaation perusteella kyseisen radiolohkon mrtattua signaalin- 
voimakkuutta ennaltamaaratylle tasolle, joka on verrannollinen 
yleislahetyskanavan signaalin voimakkuuteen, kun radiolohkojen 

30 lahetystehot vaihtelevat. 

13. Jonkin patenttivaatimuksen 1-12 mukainen menetelma, tunnettu 
siita, etta tulkitaan validin radiolohkon sisaltama osoiteinformaatio 
radiolohkon saajan selvittamiseksi ja l&hetystehoinformaatio kaytetyn 
35 l&hetystehon selvittamiseksi. 
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14. Patenttivaatimuksen 13 mukainen menetelrna, tunnettu siita, etta 
valitaan maaritykseen tietylle vastaanottajalle osoitettuja valideja 
radiolohkoja, jotka sisaltavat lahetystehoinformaatiota, kun lahetysteho 
vaihtelee vastaanottajien kesken ja radiolohkojen lahetystehot 

5 vaihtelevat. 

15. Patenttivaatimuksen 13 mukainen menetelrna, tunnettu siita, etta 
valitaan maaritykseen eri vastaanottajille osoitettuja valideja radio- 
lohkoja, jotka sisaltavat lahetystehoinformaatiota, kun lahetysteho 

10 pysyy samana vastaanottajien kesken ja radiolohkojen lahetystehot 
vaihtelevat. 

16. Jonkin patenttivaatimuksen 1-3 mukainen menetelrna, tunnettu 
siita, etta valitaan maaritykseen eri vastaanottajille osoitettuja valideja 

15 radiolohkoja, kun lahetysteho pysyy samana vastaanottajien kesken ja 
radiolohkojen lahetystehot pysyvat vakiona. 

17. Jonkin patenttivaatimuksen 1-3 mukainen menetelrna, tunnettu 
siita, etta korjataan referenssitasoa virheellisesti vastaanotetuista 

20 radiolohkoista mitatun maksimisignaalinvoimakkuuden perusteella, 
mikali ennattamaaratyn aikajakson kuluessa ei ole vastaanotettu 
valideja radiolohkoja referenssilohkojen maksimiesiintymisvalin aikana. 

18. Jonkin patenttivaatimuksen 1-17 mukainen menetelrna, tunnettu 
25 siita, etta korjataan referenssitasoa ennaltamaaratyn arvon verran, kun 

validin radiolohkon vastaanotossa on tapahtunut leikkautuminen 
signaalin voimakkuuden alittaessa asetetun minimirajan tai ylittaessa 
asetetun maksimirajan. 

30 19. Jonkin patenttivaatimuksen 1-18 mukainen menetelrna, tunnettu 
siita, etta vastaanotetaan kahdella tai useammalla loogisella 
pakettiliikennekanavalla radiolohkoja, jotka on lahetetty ennalta- 
maaratylla lahetysteholla ja kayttaen ennaltamaarattya lahetystehon 
ohjaustapaa, ja etta maaritetaan jatkuvasti mainittua referenssitasoa 

35 validien radiolohkojen perusteella ja kutakin mainittua kanavaa varten. 
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20. Jonkin patenttivaatimuksen 1-9 mukainen menetelma, tunnettu 
siita, etta kaytetaan langatonta kommunikointiyksikkoa vastaan- 
ottamaan solukkoverkkoon perustuvan pakettikytkentaisen tiedon- 
siirtoverkon tukiasernan lahettamia valideja radiolohkoja. 

5 

21 . Patenttivaatimuksen 20 mukainen menetelma, tunnettu siita, etta 
mitataan mainitussa yksikossa vastaanotetun analog i sen signaalin 
voimakkuuden tasoa ja korjataan signaalin vahvistusta maaritetyn 
referenssitason perusteella. 

10 

22. Jonkin patenttivaatimuksen 1-21 mukainen menetelma, tunnettu 
siita, etta mainittu pakettiliikennekanava on GPRS-verkon PDTCH/D- 
kanava. 

15 23. Jonkin patenttivaatimuksen 1-22 mukainen menetelma, tunnettu 
siita, etta mainittu ohjaustapa on GPRS-verkon downlink- 
tiedonsiinrossa kayttama vakiotehonsaato, A-moodin mukainen 
tehonsaato, tai B-moodin mukainen tehonsaato. 

20 24. Laitteisto referenssitason maarittamiseksi vastaanotettavan ja 
erityisesti voimakkuudeltaan vaihtelevan radiotaajuisen signaalin 
automaattista vahvistuksen saatSa varten, joka laitteisto kasittaa 
valineet signaalin vastaanottamiseksi loogisella pakettiliikenne- 
kanavalla radiolohkoja (10), jotka on lahetetty ennaltamaaratylla 

25 lahetysteholla ja k&yttden ennaltamaarattya lahetystehon ohjaustapaa, 
tunnettu siita, etta laitteisto kasittaa valineet mainitun referenssitason 
jatkuvalle maarittamiselle oikein vastaanotettujen, ts. validien, 
radiolohkojen (10) perusteella, jolloin mainitut valineet on jarjestetty 
korjaamaan referenssitasoa kunkin validin radiolohkon vastaanotossa 

30 mitatun signaalin voimakkuuden perusteella. 


25. Patenttivaatimuksen 24 mukainen laitteisto, tunnettu siita, etta 
laitteisto kasittaa valineet yleislahetyskanavan signaalin 
vastaanottamiseksi, joka on lahetetty ennaltamaaratylla vakiolahetys- 
35 teholla, ja etta mainitut valineet on jarjestetty korjaamaan 
referenssitasoa taman signaalin vastaanotossa mitatun signaalin- 
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voimakkuuden perusteella, mikali ennaltamaaratyn aikajakson 
kuluessa ei ole vastaanotettu valideja radiolohkoja. 

26. Patenttivaatimuksen 24 tai 25 mukainen laitteisto, tunnettu siita, 
5 etta laitteisto kasittaa valineet vastaanotetun analogisen signaalin 
voimakkuuden tason mittaamiseksi, ja etta mainitut valineet on 
jarjestetty korjaamaan signaalin vahvistusta maaritetyn referenssitason 
perusteella ennaltamaaratyin valiajoin. 

1 0 27. Jonkin patenttivaatimuksen 24 - 28 mukainen laitteisto, tunnettu 
siita, etta mainittu laitteisto on GPRS-verkossa toimiva langaton 
kommunikointiyksikko. 


15 
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(57) Titvistelma : 

Keksinto kohdistuu laitteiston ja menetelmaan 
referenssitason rnaarittarniseksi vastaanotettavan ja 
erityisesti voimakkuudeltaan vaihtelevan radiotaajuisen 
signaalin automaattlsta vahvistuksen saatoa varten. 
jossa menetelmassa vastaanotetaan signaalin loogiseila 
pakettiliikennekanavalla radiolohkoja (10), jotka on 
lahetetty ennaltamaaratylla lahetysteholla ja kayttaen 
ennaltamaarattya lahetystehon ohjaustapaa. Keksinnos- 
sa maaritetaan jatkuvasti mainittua referenssitasoa 
oikein vastaanotettujen, ts. validien, radiolohkojen (10) 
perusteella, jolloin referenssitasoa korjataan kunkin vali- 
dtn radlolohkon vastaanotossa mitatun signaalin voimak- 
kuuden perusteella. 


(Fig. 2) 
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1 

The determination of a reference value for automatic gain control of a 
receiver communicating with a packet switched communication net- 
work 

5 The present invention relates to a method according to the preamble of 
the appended claim 1. The invention relates to a device according to 
the preamble of the appended claim 24. 

A wireless communication system generally refers to a communication 

10 system which makes a wireless data transmission connection possible 
between a wireless communication device (MS, mobile station) and 
stationary parts of the system, the user of the wireless communication 
device moving within the operating range of the system. A typical sys- 
tem is a public land mobile network PLMN. A majority of wireless 

15 communication systems belongs to so-called second-generation 
mobile communication systems, of which an example to be mentioned 
is the widely known circuit switched GSM mobile communication sys- 
tem (Global System for Mobile Telecommunications). The present 
invention is particularly suitable for mobile communication systems 

20 under development. As an example of such a communication system, 
in this description, the GPRS system (General Packet Radio Service) 
will be used, which is presently under development. It is obvious that 
the invention can also be applied in other systems which are based on 
packet systems, such as the GPRS system, or which utilize it (UMTS, 

25 Universal Mobile Telecommunication System). 

In modern general mobile communication networks based on a cellular 
system, the system consists, in a known way, of several mobile sta- 
tions (MS) applying the system, such as mobile phones, and a station- 
30 ary base station subsystem (BSS). This base station subsystem nor- 
mally consists of several base transceiver stations (BTS) distributed 
over a geographical area, and each base station serves a cell which 
consists of at least a part of this geographical area. 

35 For example, in the GSM system, communication between communi- 
cation devices, such as a mobile station and a base station, is carried 
on logical radio channels. A packet switched system based on the 
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GSM system, the GSM GPRS system, makes communication more 
efficient, since the same logical radio channel can be used by several 
different mobile subscribers. Data is transmitted only when necessary, 
and the logical radio channel is not allocated to communication 
5 between one mobile station and one base station only. In the system, 
there is a so-called virtual data transmission connection between the 
mobile station and the GPRS system. The operating environment of 
the system is known as such and is widely defined in the ETSI stan- 
dards, wherein a more detailed description will not be necessary. For 
10 using GPRS services, the MS will first log in the network (GPRS 
attach). The login forms a logical link between the wireless communi- 
cation device and the serving GPRS support node SGSN. 

The trouble-proof operation of the communication network and the effi- 
15 cient utilization of the available resources are only possible, if the 
power levels used in the transmissions by e.g. the base stations are as 
optimal as possible. In addition to this, demands are continuously set 
for the power consumption of the mobile station itself. 

20 The basic idea of the GPRS system is to apply packet switched 
resource allocation, wherein resources, e.g. a logical radio channel, are 
allocated when there is a need to transmit and receive data and infor- 
mation. Thus, the use of available resources can be optimized to be as 
efficient as possible when compared with e.g. circuit switched GSM 

25 technology. The GPRS is designed to support applications which utilize 
discontinuous data transmission containing, intermittently, even large 
quantities of data. In the GPRS system, the allocation of channels is 
flexible, and 1 to 8 time slots of a channel, i.e. 1 to 8 physical channels, 
can be allocated to each wireless communication device within the 

30 scope of a TDMA frame. The term TDMA (Time Division Multiple 
Access) refers to the division of a radio frequency channel into succes- 
sive time slots on the time level, known as such. The same resources 
can be allocated to several active mobile stations. U communication 
(uplink, i.e. communication from the mobile station to the base station) 

35 and D communication (downlink, i.e. communication from the base sta- 
tion to the mobile station) can be separately allocated to different 
users. In each time slot, an information packet with a definite duration 
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is transmitted as a radio frequency burst consisting of a set of modu- 
lated bits. The time slots are primarily used as control channels (CCH) 
and traffic channels (TCH). The traffic channels are primarily used for 
the transmission of speech and data, and the control channels are 
5 used for signalling between the BTS and the MS. One logical control 
channel is the BCCH (Broadcast Control Channel), which is used for 
broadcasting detailed information related to the communication net- 
work or the cell. This information relates, for example, to the frequen- 
cies used by the cell in question and by the adjacent cell, as well as to 
10 the surrounding cells, frequency hopping, channel combinations, and 
paging groups. 

The most significant difference between the GPRS system and the cir- 
cuit switched GSM system is the packet-based communication. A 

15 physical channel, so-called packet data channel PDCH, is allocated to 
packet communication in the GPRS system based on a cellular sys- 
tem. The logical channels contained in the PDCH channel (e.g. 
PDTCH/D, Downlink Packet Data Traffic Channel) are collected into a 
frame structure (Multiframe) consisting of repeatedly transmitted 

20 52 TDMA frames (20) which are divided (PCDH/F, Full rate PDCH 
channel) further into 12 successive blocks (radio blocks), each com- 
prising four frames (TDMA FRAME) as well as four extra frames (IDLE 
FRAME). The blocks 10 are indicated by blocks BO to B11, respec- 
tively, as shown in Fig. 1 . In Fig. 1 , the idle frames are also indicated 

25 with the reference X. In D communication, these can be used for sig- 
nalling. 

The blocks 10 are further divided into the following parts shown in 
Fig. 2: MAC header (Medium Access Control Header), RLC data block 

30 (Radio Link Control Data Block) or RLC/MAC control block, and BCS 
block (Block Check Sequence). The RLC data block contains an RLC 
header and RLC data. The MAC header also comprises a USF field 
(Uplink State Flag). The terms LLC, RLC and MAC refer to different 
levels (protocol layers) in a protocol structure according to an OSI 

35 model (Open Structured Interface), known as such, which are 
described in more detail in the ETSI standard specifications. 


4 

For multiple access in D communication, a temporary flow identifier TFI 
is used in the data header. Each RLC header contains a TFI which is 
used to indicate the blocks addressed to a specific, given mobile sta- 
tion MS. According to the GPRS system, all the communication 
5 devices MS, which are waiting for data transmitted to them on the 
channel jointly allocated to them, receive all the blocks, including the 
RLC blocks, interpret the received information and the TFI, and select 
the blocks addressed to them. 

10 During channel allocation, at the beginning of the data transmission, 
the MS is informed of the allocated blocks, during which transmission 
and reception is possible. The connection is set up either by means of 
a packet channel request PCR, which is transmitted by the mobile sta- 
tion to request for resources from the base transceiver station on the 

15 packet random access channel PRACH, or by means of a packet pag- 
ing request PPR transmitted by the base transceiver station. The 
resources allocated for data transmission are indicated, for example, 
by means of a packet uplink assignment PUA or a packet downlink 
assignment PDA, containing e.g. a list of the available PDCH channels, 

20 the value of the USF field to be used, and a determined individual tem- 
porary flow indicator TFI which is added to each RLC block used in the 
communication. In the GPRS system, the mobile stations must be con- 
tinuously ready for packet communication (Temporary Block Flow, 
TBF), wherein they must quickly shift from the so-called idle mode to 

25 the so-called packet transfer mode. 

In digital TDMA systems, such as the GSM system, the mobile com- 
munication device continuously measures the signal strength on radio 
channels of the serving base station and the adjacent base stations, 

30 and transmits a measuring report to the base station. The measure- 
ments taken by the mobile communication device are typically, and in a 
way known as such, related to power control used in D communication, 
cell reselection or handover. Power control refers, for example, to the 
transmission power level used by the BTS for transmitting a radio sig- 

35 nal to the MS. 


5 

In a way known as such, the MS maintains information about the 
received signal strength of the used BCCH radio channel by means of 
an average. This information and the calculated C parameter (normal- 
ized Rx level) are utilized in decisions related to cell reselection. The 
5 signal strength is measured in units of dBm. The averaging is based on 
at least five, normally six samples taken from the radio channel during 
one multiframe structure (52 TDMA frames). The rules for power con- 
trol, the measurement, the calculation of the C value, and the modes A 
and B for the power control, which will be described in the following, 

10 are also defined in more detail for example in the ETSI specification 
(European Telecommunications Standards Institute) 3GPP TS 05.08 
V8.6.0 (2000-09), particularly in the chapter: 10.2. RF Power Control, 
which is incorporated herein as a reference. The present invention for 
calculating the ARR parameter utilizes these same samples SS n of the 

15 received signal level, Rx level. 

One known technology used in mobile stations for controlling the gain 
of the receiver is the so-called AGC method (Automatic Gain Control), 
which has the function of tracing the effects caused by the mobility and 

20 the environment of the MS, for example, on the radio wave in connec- 
tion with multipath propagation. These include, for example, reflections, 
frequency dependent drop-outs and attenuations, as well as various 
slow and fast changes. The signal levels are also changed as a result 
of BTS power control in D communication. In the invention, in turn, the 

25 operation of the AGC is based on tracing the Rx levels of the received 
signal, when the MS is receiving on the PDTCH channel. Both the 
PDTCH and the BCCH channels are traced. The MS must be capable 
of tracing changes in the received downlink signal in order to be able to 
interpret the information of the block, for example the TFI data, so that 

30 the MS can determine whether the block is addressed to it for recep- 
tion. The aim is to set the gain level of the received analog RF signal 
before the AD (analog-to-digital) conversion and on a reference level 
suitable for input in the receiver of the MS. The dynamic range of the 
receiver is typically defined to be restricted above (15 dB) and below 

35 (20 dB) a specific reference level. The difference in the power levels 
between the frames can be as great as 30 dB. 
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According to the rules of the ETSI/3GPP specification in the GPRS 
system, constant power control is used for D communication on PDCH 
channels, which are used, for example, as PBCCH and PCCCH control 
channels. The power level can be lower on the PCCCH than on the 
5 BCCH channel (Broadcast Control Channel), the difference (Pb) being 
indicated on the PBCCH channel. The PTCCH/D channel (Packet 
Transfer Control Channel) applies the same power level as the PBCCH 
channel, or if this is missing, the same power level as the BCCH chan- 
nel. Thus, different frequencies must be allocated for the PCCCH and 
10 for the BCCH, because the BCCH frequency always has a constant 
power level. In the blocks of the other PCDH channels, it is possible to 
use power control in D communication. The power level is always the 
same during the bursts (4 bursts) of a single radio block. 

15 In a known manner, two different control modes are used for the power 
control of the PDCH blocks: Mode A, and Mode B when fixed allocation 
is used only. In Mode A, the variation in the output power of the BTS is 
limited, whereas in Mode B, the whole range of variation of the output 
power of the BTS is in use. The used mode is indicated to the MS in 

20 connection with resource allocation (so-called Assignment message). 
In both modes, the so-called P0 parameter is used, which indicates the 
power reduction compared to the BCCH channel whose carrier can be 
continuously traced. The parameter P0 is also indicated in the Assign- 
ment message. The used mode and the value of P0 are not changed 

25 without new assignment messages when the MS is in packet transfer 
mode. 

Each block of the PDTCH/D channel contains a PR field in the MAC 
header, to indicate the power level of said block, if it is in use and 
30 power control is used. There are two PR modes. In PR mode A 
(appended Table 1), the PR value is calculated on the basis of the out- 
put power level used by the BTS, when the block is addressed to a 
specific receiving MS. A P0 value is determined for each MS. 

35 The PR value is calculated in relation to the P0 value of the MS in 
question. In PR mode B (appended Table 2), the same power level is 
used for each block and for each mobile station on the same PDCH 
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channel communicating (TBF) with the BTS. The PO value indicates 
the power level of the first block on the PDCH, and the PR value is cal- 
culated in relation to the level of the BCCH. 


Bits 

Power reduction, Mode A 

00 

0 to 2 dB lower than BCCH level - PO 

0 1 

4 to 6 dB lower than BCCH level - PO 

1 0 

8 to 10 dB lower than BCCH level - PO 

1 1 

Not usable 

TABLE 1 

Bits 

Power reduction, PR Mode B 

0 0 

0 to 6 dB lower than BCCH level 

0 1 

8 to 14 dB lower than BCCH level 

1 0 

16 to 22 dB lower than BCCH level 

1 1 

24 to 30 dB lower than BCCH level j 


TABLE 2 

10 

According to the GPRS specifications, the BTS transmits to the mobile 
stations in packet transfer mode at least one reference block, which 
conforms to the used mode, at certain intervals (78 TDMA frames). The 
reference block is also transmitted when the power control is not in 
15 use. In addition to this, if power control is used, in PR Mode A and PR 
Mode B, the reference block contains a usable PR field. In PR Mode A, 
valid, usable blocks only include blocks addressed to the MS in ques- 
tion and having a valid PR value, but in PR Mode B, the block does not 
need to be addressed to the MS in question. 

20 

For PDTCH configuration, i.e., in a situation in which the MS is in 
GPRS packet transfer mode, no procedure is defined in prior art, for 
determining the reference value for the AGC function. It is an aim of the 
present invention to present this method. 


25 
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The method according to the invention is presented in the independent 
claim 1 . The device according to the invention is presented in the inde- 
pendent claim 24. 

5 Advantageous embodiments of the invention are presented in the 
dependent claims. 

In the method according to the invention, a reference value is continu- 
ously determined, which will, in this description, be referred to as the 
10 parameter AGC_REF_RXLEX (ARR-parameter), which thus describes 
the power level, Rx level, of the received signal. On the basis of the 
ARR parameter, it is possible to calculate new values for the gain in the 
AGC. 

15 Consequently, when power control is in use, blocks addressed to the 
MS in question must be traced in PR Mode A (the blocks also including 
a PR field to indicate a predetermined power level), because the power 
levels of other blocks do not give the right picture of the variations 
(valid reference block). In PR Mode B, in turn, it is possible to trace all 

20 the received blocks (which contain a PR field) which can be addressed 
to anybody (valid reference block), because the power level is the 
same. When power control is not in use, it is not necessary to restrict to 
the tracing of the PR fields or to the tracing of blocks addressed (TFI) 
to the MS in question only, because all the blocks (valid reference 

25 block) are transmitted at the same predetermined power level. Conse- 
quently, the procedure according to the invention is thus suitable for 
different modes and also for the case in which power control is not in 
use. 

30 The invention is based on facts to be presented in the following. 
Depending on the control mode of D communication, the Rx level of 
those blocks will be calculated, which can be used as valid AGC refer- 
ence blocks according to the invention. This applies also to a situation 
in which no power control is used. When the BTS uses power control, 

35 the valid blocks are determined on the basis of the PR fields (and, if 
necessary, also the TFI fields) of the block. All the blocks which have 
been correctly (flawlessly) received can be used as valid reference 
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blocks, when D power control is not used by the BTS. At least the PR 
and, if necessary, also the TFI are correctly received. By using all the 
possible valid reference blocks of the PDTCH carrier (Packet Data 
Traffic Channel), a more reliable estimate is received of the RSSI level 
5 (Received Signal Strength Indicator) of the carrier, which is further 
used for estimating the correct gain. Alternatively, it would be possible 
to use, for example, only the BCCH channel for estimating the Rx level 
of the PDTCH channel, but an error would be caused in the estimate, 
due to frequency selective fading. 

10 

In the GPRS system, however, it is not known beforehand, how often 
the MS really receives valid reference blocks. According to the inven- 
tion, the values of the Rx levels of these received blocks are averaged 
(within time), particularly by using a filter with a variable length. Thus, 
15 the period of time used for averaging remains substantially constant. A 
filter with a variable length makes a quick adaptation to the correct car- 
rier RSSI level possible in situations in which the RSSI level varies 
quickly. The variable length is also used for the reason that the number 
and interval of received reference blocks is not known beforehand. 

20 

During PDTCH communication, also the carrier level of the BCCH 
channel of the serving BTS is traced. The carrier is traced at deter- 
mined intervals, and the samples are averaged with respect to time. If 
the MS does not, for any reason, receive valid reference blocks within 

25 a set time (particularly 78 TDMA frames), the BCCH carrier level is 
used as a help to estimate the PDTCH carrier level for the AGC. The 
use of the BCCH channel as an auxiliary reference supports the func- 
tion of the AGC particularly in situations, in which the MS, for any rea- 
son, cannot correctly decode the blocks transmitted by the BTS (so- 

30 called CRC check-up) and, therefore, does not receive sufficiently valid 
reference blocks. 

In the known circuit switched GSM system, in turn, the AGC of traffic 
channels (TCH) has been possible with simpler algorithms, because 
35 there is always communication on e.g. the SACCH channel (Slow 
Associated Control Channel) and in the SID frame (Silence Indicator) 
and, on the basis of the frame number, the MS knows better their 
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moment of time, wherein the Rx level of the bursts of these frames can 
be used for implementing the AGC algorithm. When a traffic channel is 
allocated for an MS, also an SACCH channel is always related to it, for 
the transmission of information relating to the maintenance of the 
5 channel and the data transmission connection. The averaging of 
Rx levels of bursts in relation to time is used, but there has not been a 
need for a varying filter length, because the number of received refer- 
ence bursts within the period of time has been constant. Instead, there 
are no known solutions for the calculation of reference values of GPRS 
1 0 traffic channels (PDTCH) for the AGC. 

The invention will be described with reference to the appended draw- 
ings, in which: 

15 Fig. 1 shows a frame structure of prior art, particularly the frame 
structure of the GPRS system, and 

Fig. 2 shows a block structure of prior art, particularly the structure 
of a radio block in the GPRS system. 

20 

We shall next discuss the tracing of the Rx level of the BCCH channel, 
which is performed in both modes of the power control (Modes A and 
B). The Rx level is traced for determining the reference Rx level for the 
AGC. The BCCH channel of the serving base station is traced with a 
25 running average, which complies with formula (1): 

(1 ) BCCH _RA_n = (l-a)* (BCCH _RA_n-l) + a* NEW _ BCCH _ SAMPLE , 

in which the BCCH_RA_n is the running average of the Rx level of the 
30 BCCH after n samples, a is calculated by the formula 1/MIN(n, 
BCCH_RA_FILT_LEN), in which MIN refers to the smallest alternative, 
and NEW_BCCH_S AMPLE is a sample of the Rx level of the BCCH. 
The samples used are the same as, for example, in the calculation of 
the C value. A difference is, however, the so-called forgetting factor in 
35 the calculation, that is, 1/BCCH_RA_FILT_LEN, which can now be 
freely selected. In the calculation of the C value, the factor is set by the 
network. The calculation of BCCH_RA_n is started/initialized, when the 
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MS starts to prepare the beginning of data transmission and is trans- 
ferred from the DRX state to the non-DRX state, and is maintained as 
long as the MS is in the non-DRX state. 

5 We shall next discuss the tracing of the Rx level in the power control of 
Mode A, wherein the aim is to determine the ARR parameter which 
corresponds to the transmission power level of the BTS on the level 
BCCH-PO. The network must transmit a reference block at certain 
intervals (at least once within a sequence of 78 TDMA frames). Nor- 

10 mally, when the MS receives blocks whose Rx level can be used for 
the AGC according to the rules of D power control, the ARR parameter 
is calculated by using the running average of the Rx levels of the 
blocks in question. The BTS transmission power of the blocks is known 
by means of the PR field, and the measured Rx levels of the reference 

15 blocks can be mapped to correspond to the transmission power on the 
level BCCH-PO. The length, in time, of the sequence of calculating the 
average is kept substantially constant by changing the filter length of 
the calculation of the average, which is dependent on the frequency of 
occurrence of AGC reference blocks which is, for example, 78 TDMA 

20 frames. If the MS does not, for any reason, receive reference blocks 
during 78 TDMA frames, the ARR parameter value is adapted to the 
level BCCH_RA_n-PO. 

In the following, we describe the algorithm of Mode A in more detail. 

25 

In the algorithm according to the invention, the reference Rx level 
intended for the AGC is traced in the PDTCH configuration, that is, 
when the MS is in the GPRS transfer state. The gain is calculated for 
the next beginning block period (78 frames), after A G C_REF_RXLEV 

30 has first been updated by using the algorithm. In PR Mode A, all the 
correctly received RLC blocks addressed to the MS and having a valid 
PR field can be used as reference blocks. In PR Mode B, all the cor- 
rectly received RLC blocks having a valid PR field can be used as ref- 
erence blocks. At the beginning of the PDTCH configuration, the value 

35 AGC_REF_RXLEV is set to the value BCCH_RA_n-PO. 
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The constant REFJRXLEVJFIL T_LEN_A used in the algorithm is the 
filter length for the calculation of the running average in Mode A. 
AGCJUPDA TE_INTERVAL is an interval in blocks, indicating how 
often AGC_REF_RXLEV must be updated, if MS has not received 
5 blocks addressed to it. At present, the interval is 78 TDMA frames, or 
1 8 radio blocks. X and Y are constants for weighting the level 
BCCH_RA_n in the estimation of the Rx level, when no valid reference 
blocks have been received. The variable BLOCKS_RXLEVS_A used 
in the algorithm is the measured average of the Rx level of the refer- 

10 ence blocks in units of dBm and during the preceding block period as 
well as compensated on the basis of data on the PR field, to corre- 
spond to the level BCCH-PO. The Rx level of the block is compensated 
for by adding to it 1 , 5 or 9 dB, depending on the value of the PR field 
(00, 01, 10). The variable has a valid value only when the MS has 

15 received reference blocks during the preceding block period. 
MAX_BLK_RXLEV is the maximum Rx level of the block after the lat- 
est valid reference block. RA_CNTR is a counter for the calculation of 
the running average, having an initial value of zero. P0 is the P0 value 
(dB) given by the network. PRE_AGC_UPDT_CNTR is a counter indi- 

20 eating how many blocks ago the preceding value AGCJREFJRXLEV 
was updated. A temporary variable a is used to transmit the forgetting 
factor for the calculation of the running average. 

In the following, the pseudo code of the algorithm will be presented, to 
25 illustrate the details and operating principles of the invention. The algo- 
rithm is always performed once at the end of a block period, after the 
received blocks have been decoded. It should be noted that the 
pseudo codes presented in the description are combined, if necessary, 
to form an entity and, if necessary, it is supplemented with a pseudo 
30 code to implement other operations according to the description. In the 
IF block, it is first examined, if reference blocks for the AGC were 
received during the preceding block period (TRUE). 


IF TRUE; 

35 FtA_CNTFt = MIN(RA_CNTR + 1, 

AGC_REF_ RXL EV_FILT_LEN_A); 

a = 1/RA_CNTR; 


AGC_REF_RXLEV = ax BLOCKS_RXLEV_A + (1 - a) x 

AGC_REF_RXLEV; 

PRE_AGC_ UPD T_ CNTR = 0; 
ELSE; 

5 PRE_AGC_ UPD T_ CNTR = PRE_AGC_UPDT_CNTR + 1; 

IF (RA_CNTR > AGC_REF_RXLEV_FILT_LEN / 

PRE_A GC_ UPD T_ CN TR); 

RA_CNTR = RA_CNTR - 1; 
ENDIF; 

1 0 IF (RA_CNTR > AGC_REF_RXLEV_FILT_LEN / 2); 

RA_CNTR = RA_CNTR - 2; 
ENDIF; 

IF (PRE_AGC_UPDT_CNTR = AGC_ UPDA TE_ INTE RVAL ); 
AGC_REF_RXLEV = (X x (BCCH_RA_n - 
15 PO) + Yx AGC_REF_RXLEV) / (X + Y); 

PRE_AGC_UPDT_CNTR = 0; 
ENDIF; 
ENDIF; 

20 We shall next discuss the tracing of the Rx level in the power control of 
Mode B, wherein the MS is first set to wait for an RLC block which is 
addressed to it and whose Rx level corresponds to the level BCCH-PO 
used for the transmission, i.e., according to the formula 
AGC_REF_RXLEV = BCCH_RA_n-P0. After this, A GCJREFJRXLEV 

25 is calculated as a running average from the RLC reference blocks, by 
using a filter with a variable length in the calculation of the running 
average. In the PR Mode B, all the blocks having a PR field are valid. 
In the PR Mode A, only the blocks which have a PR field and which are 
addressed to the MS in question, are valid. Similarly to Mode A (PR 

30 Mode B), other blocks than own blocks are available for calculating and 
describing the running average. The difference between the calculated 
and the real Rx levels can be, at its worst, 6 dB, and the compensation 
is thus less accurate than in Mode A. Another difference to Mode A is 
that if the MS does not receive the reference block during the prede- 

35 termined 78 TDMA frames, the ARR parameter is updated by using the 
change that took place in the value BCCH_RA and after the last 
received reference block. 
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The following is a more detailed description of the algorithm of Mode B. 

The gain is calculated for the next beginning block period after 
5 AGC_REF_RXLEV has been updated by using the algorithm. All the 
correctly received blocks which are addressed to the MS and which 
have a valid PR field can be used as reference blocks for the AGC. 
Before the beginning of the PDTCH configuration, the value 
AGC_REF_RXLEV\s set to the value BCCH_RA_n-PO. 

10 

The constant REF_RXLEV_FILT_LEN_B used in the algorithm is the 
filter length for filtering the running average (i.e. the inverse value of the 
forgetting factor) and for calculating it in Mode B. The variable 
BLOCKS_RXLEVS_B used in the algorithm is the measured average 

15 of the Rx level of the reference blocks in the preceding block period, in 
units of dBm, wherein the blocks which are not addressed to the MS 
are compensated for by using the PR value, if the PR value differs from 
its own PR value which was used last. Thus, the compensated Rx level 
(dBm) is obtained by reducing from the PR value the last own 

20 PR value, by multiplying the result with the constant 8 (dB), and by 
adding the result to the Rx level. The constant 8 is obtained from the 
difference between two successive PR values of the Rx level. The 
principle is that compensation is not performed for own blocks and for 
those foreign blocks which have the same PR value as in the latest 

25 own block. The compensation is only performed for foreign blocks 
having a different PR value. The use of foreign blocks as a reference is 
only applied in PR Mode B. The tracing of the ARR value is described 
to correspond to the own transmission which is performed on some 
level BCCH-X. In PR Mode B, all the blocks with a PR field are suitable 

30 for use as references. In PR Mode A, only the blocks addressed to the 
MS (and containing a PR field) are valid. 

In the following, the pseudo code of the algorithm will be presented, to 
illustrate the details of the invention. In the IF block, it is first examined, 
35 if reference blocks for the AGC were received during the preceding 
block period (TRUE). 


15 

IF TRUE; 

RA_CNTR = MIN( RA_ CNTR + 1, 

AGC_REF_RXLEV_FILT_LEN_B); 

a = 1/RA_CNTR; 

' 5 AGC_REF_RXLEV = a x BLOCKS_RXLEV_B + ( 1 - a) x 

AGC_REF_RXLEV; 

PRE_A G C_ UPD T_ CNTR = 0; 
LAST_AGC_REF_LEVEL = AGC_REF_LEVEL; 
LAST_BCCH_RA = BCCH_RA_n 
10 ELSE; 

PRE_AGC_ UPD T_ CNTR = PRE_A G C_ UPD T_ CNTR + 1; 
IF (RA_CNTR > AGC_REF_RXLEV_FILT_LEN / 

PRE_AGC_UPDT_CNTR); 

RA_ CNTR=RA_CNTR - 1; 
15 ENDIF; 

IF (RA_CNTR > AGC_REF_RXLEV_FILT_LEN / 2); 

RA_CNTR=RA_CNTR -2; 
ENDIF; 

IF (PRE_AGC_UPDT_CNTR = AGC_ UPD A TE_INTERVAL); 
20 PRE_AGC_ UPDT_CNTR = 0; 

AGC_REF_RXLEV = LAST_AGC_REF_RXLEV - 

LAST_BCCH_RA + BCCH_RA_n; 

ENDIF; 
ENDIF; 

25 

We shall next discuss a situation in which the BTS does not use power 
control in D communication, that is, Mode A or Mode B is not in use. 

The BTS will thus transmit at a constant power level BCCH-X, in which 
30 X is normally the Pb value, but it may also differ from this. Thus, before 
the beginning of the PDTCH configuration, the value 
A G CJREFJRXLEV is set to the value BCCH_RA_n-Pb. The 
ARR parameter is calculated by using a running average and a filter 
with a variable length, as in Modes A and B. If the MS does not receive 
35 reference blocks during a period comprising 78TDMA frames, 
AGC_REF_RXLEV is updated by using the maximum Rx level of an 
incorrect block, which is thus a sample for calculating the average. 
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In the algorithm according to the invention, the reference Rx level 
intended for the AGC is traced in the PDTCH configuration, that is, 
when the MS is in the GPRS transfer state. The gain is calculated for 
5 the next beginning block sequence, after AGC_REF_RXLEV has first 
been updated by using an algorithm. All correctly received blocks can 
be used as reference blocks. 

The constant REF_RXLEV_FILT_LEN_C used in the algorithm is the 
10 filter length for filtering the running average. VERY_SMALL_RXLEV\s 
a very small Rx level, for example -120 dBm. The variable 
BLOCKS _RXLEVS[J is a table of the Rx levels (in units of dBm) of the 
blocks received at different allocated time periods (max 8), irrespective 
of the fact whether the block was correctly received. The parameter 
1 5 BLOCKS_RXLEVS_C is the average from the Rx levels of the blocks 
(reference blocks) of the table which were encoded correctly. The 
parameter ERR_BLOCKS_MAX_RXLEV is the maximum average of 
the Rx level for the blocks which were encoded incorrectly. At the 
beginning of the PDCH, this value is set to VERY_SMALL_RXLEV. 

20 

In the following, the pseudo code of the algorithm will be presented, to 
illustrate the details of the invention. In the IF block, it is first examined, 
if reference blocks for the AGC were received during the preceding 
block period (TRUE). 

25 

IF TRUE; 

RA_CNTR = MIN (RA_CNTR + 1, 

AGC_REF_RXLEV_FIL T_LEN_C); 

a = 1/RA_CNTR; 

30 AGC_REF_RXLEV = ax BLOCKS_RXLEV_C + (1 - a) x 

AGC_REF_RXLEV; 

PRE_AGC_UPDT_CNTR = 0; 

MAX_ERR_BLOCKS_RXLEV = VERY_SMALL_RXLEV; 
ELSE; 

35 PRE_AGC_UPDT_CNTR = PRE_AGC_UPDT_CNTR + 1; 

IF (RA_CNTR > AGC_REF_RXLEV_FILT_LEN / 

PRE_AGC_ UPDT_CNTR); 


17 

RA_CNTR = RA_CNTR -1; 
ENDIF 

IF (RA_CNTR > AGC_REF_RXLEV_FILT_LEN / 2) 

RA_CNTR = RA_CNTR -2; 
ENDIF; 

IF (ERR_BLOCKS_MAX^RXLEV < MAX(BLOCKS_RXLEVS[])); 

ERR_BLOCKS_MAX_RXLEV = MAX(BLOCKS_RXLEVS[]); 
ENDIF 

IF ( PRE_A G C_ UPD T_ CNTR = AGC_UPDATE_INTERVAL) 
RA_CNTR = MIN (RA_CNTR + 1, 

AGC_REF_RXLEV_FIL T_LEN_C); 

a = 1/RA_CNTR; 

AGC_REF_RXLEV = a x MAX_ERR_BLOCKS_RXLEV + (1-a) 

x 

AGC_REF_RXLEV; 

PRE_A G C_ UPD T_ CNTR = 0; 

MAX_ERR_BLOCKS_RXLEV = VERY_SMALL_RXLEV; 
ENDIF 
ENDIF 

We shall next discuss clipping control, which is necessary to be able to 
react to very fast changes in the Rx level in Modes A and B. If the 
properties of the radio channel change very randomly so that very fast 
changes take place in the Rx level, the tracing of the running reference 
Rx level will not be sufficient. The control will first determine a lower 
limit and an upper limit for the receiving window of the gained and 
AD converted signal of the MS, between which the Rx levels of the 
received bursts should be when they belong to valid blocks. Clipping 
will take place, if the signal level of a single burst exceeds the upper 
limit, and inverse clipping will take place, if the average of the Rx levels 
of the two preceding bursts is below the lower limit. After the clipping, 
the gain is immediately corrected to the right level, to receive other 
bursts of the block. By this method, the gain can be adapted once or 
several times but normally only once during a block period. The gain is 
adapted only once during the same block period. After the block (or 
blocks) has been received and decoded, it is checked if the burst (or 
bursts) is valid for clipping control, that is, if the block which caused the 
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clipping is a block addressed to the MS and if it is a block valid as a 
reference according to the power control modes. If the clipped block is 
valid, the ARR parameter is updated according to the principles to be 
described in the following. 

J 5 

In the following, the pseudo code of the clipping algorithm will be pre- 
sented. The algorithm is performed before the algorithms described 
above, or at the beginning of the first IF unit. In the IF block, it is first 
examined, if cutting has taken place (TRUE). In Mode A, and when 

10 power control is not in use, it is possible to use all blocks for the clip- 
ping control, including blocks which have been received incorrectly, but 
in Mode B, addressed blocks only. In the inverse clipping algorithm, it 
is only possible to use AGC reference blocks which are valid according 
to the power control modes (including also the alternative with no 

15 power control). The ARR is always corrected after clipping or inverse 
clipping, for a block valid for clipping control. The value of the constant 
CLIP_CORRECTION_UP or CLIP_CORRECTION_DOWN (in dB) also 
tells how much the ARR value is corrected when clipping up or down 
takes place. 

20 

IF TRUE; 

AGC_REF_RXLEV = AGC_REF_RXLEV + 

CLIP_ CORRECTION UP; 

ENDIF; 

25 

In case of inverse clipping, the pseudo code is presented as follows. 
The algorithm is performed before the algorithms described above, or 
at the beginning of the first IF unit. In the IF block, it is first examined, if 
cutting has taken place (TRUE). 

30 

IF TRUE; 

AGC_REF_RXLEV = AGC_REF_RXLEV - 

CLIP_CORRECTION_DOWN; 

ENDIF; 

35 

In the GPRS system, the allocation of channels is very flexible; for 
example, 1 to 2 time slots of a channel, or 1 to 8 logical channels, can 
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be allocated to each wireless communication device MS within the 
scope of a TDMA frame. Thus, in the so-called multislot configuration, 
and irrespective of the power control mode, the gain is set the same for 
each allocated time slot and, at the beginning of the block, the required 
* 5 gain is calculated from the ARR parameter. In case of clipping, the 
gains for different time slots may thus differ from each other during the 
rest of the block period. Before the beginning of the next block, the gain 
is determined again from the ARR value and is set the same for each 
time slot. 

10 

The present invention is not limited solely to the above-presented 
embodiments, but it can be modified within the scope of the appended 
claims. 
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20 

Claims: 

1 . A method for determining a reference level for automatic gain control 
5 of a radio frequency signal to be received, particularly having a varying 
strength, in which method radio blocks (10) are received on a logical 
packet data traffic channel of a signal, which radio blocks (10) have 
been transmitted with a predetermined transmission power and by 
using a predetermined way of controlling the transmission power, 
10 characterized in that said reference level is continuously determined 
on the basis of correctly received, i.e., valid radio blocks (10), wherein 
the reference level is corrected on the basis of the signal strength 
measured during the reception of each valid radio block. 

15 2. A method according to claim 1, characterized in that the reference 
level is corrected by calculating its running average with respect to 
time. 

3. A method according to claim 2, characterized in that the running 
20 average is calculated by using filtering with a variable length, wherein 
the period, during which the average is calculated, is preferably kept 
constant, depending on the frequency of occurrence of valid radio 
blocks. 

25 4. A method according to claim 2 or 3, characterized in that by using 
the running average, a predetermined number of valid radio blocks is 
calculated as a forgetting factor. 

5. A method according to any of the claims 1 to 4, characterized in 
30 that a signal of a broadcasting channel is received, which is transmitted 
at a predetermined constant transmission power, and that the refer- 
ence level is corrected on the basis of the signal strength measured 
during the reception of this signal, if no valid radio blocks have been 
received during the predetermined period of time. 

35 
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6. A method according to claim 5, characterized in that the running 
average of the signal strength of the broadcasting channel is calculated 
with respect to time. 

5 7. A method according to claim 6, characterized in that filtering with a 
variable length is calculated by using the running average of the 
strength. 

8. A method according to any of the claims 5 to 7, characterized in 
10 that said broadcasting channel is the BCCH channel of the GPRS net- 
work. 

9. A method according to any of the claims 5 to 8, characterized in 
that the signal strength is determined by using samples taken from the 

1 5 signal of the broadcasting channel. 

10. A method according to any of the claims 1 to 5, characterized in 
that for the determination, such valid radio blocks are selected which 
are received at intervals of a predetermined period, for synchronization 

20 of the receiver and the communication network. 

1 1 . A method according to any of the claims 5 to 10, characterized in 
that said period of time is a period comprising 18 successive radio 
blocks in the GPRS network. 

25 

1 2. A method according to any of the claims 5 to 1 1 , characterized in 
that on the basis of the transmission power information contained in the 
valid radio block, the measured signal strength of the radio block is 
compensated to a predetermined level which is proportional to the sig- 

30 nal strength of the broadcasting channel, when the transmission power 
levels of the radio blocks vary. 

13. A method according to any of the claims 1 to 12, characterized in 
that the address information and the transmission power information 

35 contained in the valid radio block are interpreted to determine the 
recipient of the radio block and the used transmission power, respec- 
tively. 
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14. A method according to claim 13, characterized in that for the 
determination, such valid radio blocks are selected which are 
addressed to a specific recipient and which contain transmission power 
information, when the transmission power varies between recipients 
and the transmission powers of the radio blocks vary. 

15. A method according to claim 13, characterized in that for the 
determination, such valid radio blocks are selected which are 

10 addressed to different recipients and which contain transmission power 
information, when the transmission power remains the same among 
recipients and the transmission powers of the radio blocks vary. 

1 6. A method according to any of the claims 1 to 3, characterized in 
15 that for the determination, such valid radio blocks are selected which 

are addressed to different recipients, when the transmission power 
remains the same among recipients and the transmission powers of 
the radio blocks remain constant. 

17. A method according to any of the claims 1 to 3, characterized in 
that the reference level is corrected on the basis of the maximum signal 
strength measured from incorrectly received radio blocks, if, within a 
predetermined period of time, no valid radio blocks have been received 
during the maximum interval of occurrence of the reference blocks. 

18. A method according to any of the claims 1 to 17, characterized in 
that the reference level is corrected by a predetermined value, when 
clipping has occurred in the reception of a valid radio block when the 
signal strength is below a set minimum limit or above a set maximum 
limit. 

19. A method according to any of the claims 1 to 18, characterized in 
that radio blocks are received on two or more logical packet data traffic 
channels, which radio blocks have been transmitted at a predetermined 

35 transmission power and by using a predetermined method of transmis- 
sion power control, and that said reference level is continuously deter- 
mined on the basis of valid radio blocks and for each of said channels. 
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20. The method according to any of the claims 1 to 9, characterized 
in that a wireless communication unit is used to receive valid radio 
blocks transmitted by a base transceiver station of a packet switched 

5 communication network based on a cellular system. 

21 . A method according to claim 20, characterized in that the 
strength level of the analog signal received in said unit is measured, 
and the signal gain is corrected on the basis of the determined refer- 

10 ence level. 

22. A method according to any of the claims 1 to 21 , characterized in 
that said packet data traffic channel is the PDTCH/D channel of the 
GPRS network. 

15 

23. A method according to any of the claims 1 to 22, characterized in 
that said control method is constant power control used by the GPRS 
network in downlink data transmission, power control according to 
mode A, or power control according to mode B. 

20 

24. A device for determining a reference level for automatic gain con- 
trol of a radio frequency signal to be received, particularly having a 
varying strength, which device comprises means for receiving, on a 
logical packet data traffic channel of a signal, radio blocks (1 0) which 

25 have been transmitted with a predetermined transmission power and 
by using a predetermined way of controlling the transmission power, 
characterized in that the device comprises means for continuous 
determination of said reference level on the basis of correctly received. 
i.e., valid radio blocks (10), wherein said means are arranged to correct 

30 the reference level on the basis of the signal strength measured during 
the reception of each valid radio block. 

25. A device according to claim 24, characterized in that the device 
comprises means for receiving the signal of a broadcasting channel, 

35 which has been transmitted at a predetermined constant transmission 
power, and that said means are arranged to correct the reference level 
on the basis of the signal strength measured during the reception of 
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this signal, if no valid radio blocks have been received during the pre- 
determined period of time. 

26. A device according to claim 24 or 25, characterized in that the 
5 device comprises means for measuring the strength level of a received 
analog signal, and that said means are arranged to correct the signal 
gain on the basis of the determined reference level at predetermined 
intervals. 


10 


27. A device according to any of the claims 24 to 28, characterized in 
that said device is a wireless communication unit operating in the 
GPRS network. 


Abstract : 

The invention relates to a device and a method for 
determining a reference level for automatic gain control 
of a radio frequency signal to be received, particularly 
having a varying strength, in which method radio blocks 
(10) are received on a logical general packet data traffic 
channel of a signal, which radio blocks have been 
transmitted with a predetermined transmission power 
level and by using a predetermined way of controlling 
the transmission power level. In the invention, said ref- 
erence level is continuously determined on the basis of 
correctly received or valid radio blocks (10), wherein the 
reference level is corrected on the basis of the signal 
strength measured during the reception of each valid 
radio block. 


(Fig. 2) 




